Specificity of binding of all-trans-retinyl ester to RPE65.
Membrane-bound RPE65 (mRPE65) is a binding protein for all-trans-retinyl esters, which are the substrates for the isomerization reaction that completes the visual cycle. RPE65 is essential for rhodopsin regeneration and, hence, for vision. As RPE65 appears to be part of the rate-limiting pathway in the visual cycle, specific antagonists of the molecule will be important in evaluating its full physiological role. The protein is known to stereoselectively bind all-trans-retinyl esters (tREs), with dissociation constants in the 50 nM range. This study explores the overall binding specificity of RPE65 with respect to both retinoids and other isoprenoids in an effort to define the specificity of binding, and to begin the process of designing specific antagonists for it. The nature of the specificity directed toward the three main structural elements (retinoid, linker, and acyl moieties) in the tRE molecule is reported. In the all-trans-retinyl ester series, binding affinity increased as a function of the hydrophobicity of the fatty acyl group. In the linker region, binding affinities were little affected by amide, ketone, and ether replacements for the carboxy ester moiety of the naturally occurring tRE ligand. Finally, modifications in the all-trans-retinoid moiety are also tolerated. For example, E,E-farnesyl palmitate binds with approximately the same affinity as does all-trans-retinyl palmitate. Other isoprenoid analogues also bind, as do truncated retinoids in the beta-ionone series. Therefore, mRPE65 is a moderately specific retinoid binding protein directed at long chain all-trans-retinyl esters.